SUMMARY
INTRODUCTION
Smoking cigarettes remains a top cause of avoidable disease (cancer, cardiovascular disease) and premature death in most countries (1). The prevalence of cigarette smoking within developed countries has decreased significantly in recent decades, but developing nations are experiencing the opposite. Research shows that by 2030, 80% of tobacco-related deaths will occur in developing nations. Therefore, both prevention and quitting smoking are crucial goals for public health policy in these nations (2) .
The Fagerström Test for Nicotine Dependence (FTND), modified from Fagerström Tolerance Questionnairre (FTQ), was developed by Heatherton et al. to determine whether a smoker trying to quit will need nicotine replacement therapy to treat withdrawal symptoms (3, 4) . This easy tool comprises six easily understood questions that can be rapidly applied. Healthcare workers use scores from this tool to classify nicotine dependence according to a 10-point scale: very low (0 to 2 points), low (3 to 4 points), moderate (5 points), high (6 to 7 points), or very high (8 to 10 points) (Table 1) (5) .
The FTND has been adapted globally as a measure of physical dependence on nicotine, specifically cigarette use, due to its ease of understanding and rapidity of application (6) . The instrument's validity and reliability have been assessed in a variety of cultural settings (7) (8) (9) (10) (11) (12) .
The FTND has been translated into many languages and has been referred to in the smoking literature targeted toward English-and non-English-speaking populations worldwide. However, only a few studies have examined the psychometric properties of the non-English FTND versions specifically, the Chinese, French, Japanese, Korean, Spanish, and Turkish versions (7-9,13-16).
When the FTND was introduced, the authors used an exploratory factor analysis (EFA) to recommend a unidimensional structure, but more recent factor analytic research has proven this scale to have an unstable factor solution (4, 5, 13, 17) . Researchers using EFA and confirmatory factor analysis (CFA) of the FTND have proven that one question how soon after you wake up do you smoke your first cigarette? 
Sonuç: Değerlendirme FNBT'nin Türkçe versiyonunun iki faktörlü yapısı olduğunu orta derece güvenilirlikle doğrulamıştır. Bu çalışma göstermiştir ki; nikotin bağımlılığının tahmini için toplam skoru kullanmak, spesifik sigara bağımlılığını değerlendirmeyi ve tedavi ve müdahaleleri buna göre biçimlendirmeyi engelleyebilir. İki faktörlü bir FNBT'nin hastaların nikotin bağımlılığını daha doğru olarak belirleyebileceğini düşünüyoruz.
Anahtar kelimeler: Nikotin, tütün kullanım bozukluğu, analiz, faktör loads on two factors (morning smoking and daytime smoking) (18, 19) .
Authors in a 2009 study using CFA found that a onefactor model consisting of the items from the Smoking Pattern factor from the EFA provided an excellent fit with the data. Thus, the unidimensional structure of the the six-item has not been effectively replicated in subsequent studies using heterogeneous groups of smokers (10).
Uysal MA et al. conducted the first study of the Turkish version of the FTND (8). They employed EFA using principal components with no rotation and found the instrument to be unidimensional.
Radzius et al., in contrast, recommended two factors: Factor 1 they named the "morning smoking pattern", and Factor 2 they defined as "smoking pattern" (18) . They discovered that items 1, 3, and 5 loaded on Factor 1, which assesses the degree of urgency to restore nicotine levels to a given threshold after nighttime. Items 2, 4, and 6 loaded on Factor 2, which reflects the persistence with which smokers maintain nicotine concentrations during waking hours.
In light of these conflicting findings, we aimed to analyze the structure the Turkish version of the FTND using CFA to determine whether the one-or twofactor structure was more appropriate.
MATERIALS and METHODS

Design and Setting
The data analyzed in this study were collected from two big smoking cessation clinics in Istanbul, Turkey.
Participants
Our study comprised 502 smokers who entered one of these smoking cessation clinics between October 1 and December 31, 2011. All participants met the following criteria: (a) they were self-identified as current, regular, daily smokers; (b) they expected to quit smoking; and (c) they understood and could answer the questions themselves, and they completed the FTND.
Statistical Analysis
We assessed the validity of the FTND using CFA, and we calculated Cronbach's alpha coefficients to determine reliability.
Construct validity:
Studies assessing the validity of the FTND have shown inconsistent results. To assess whether the data would fit either a factorial or a twofactorial model (while Item 1, 3 and 5 formed the first factor, Item 2, 4 and 6 formed the second factor), we applied CFA with a weighted least squares estimation with robust standard errors and mean-and varianceadjusted (WLSM) χ 2 statistics for categorical data.
Items with factor loadings below 0.40 were eliminated. The following goodness-of-fit indices were used to assess the degree of fit: the Comparative Fit Index (CFI; > 0.90 acceptable, > 0.95 excellent), the Tucker-Lewis Index (TLI; > 0.90 acceptable, > 0.95 excellent), and root-mean-square error of approximation (RMSEA; < 0.08 acceptable, < 0.05 excellent) (20) .
Reliability:
The most common form of reliability for a Likert-type scale, such as the FTND, is internal consistency, which can be tested using Cronbach's alpha coefficients. A Cronbach's alpha value between 0.7 and 0.8 is considered "acceptable" reliability, but studies have shown that a large number of items in a scale can artificially inflate the value of alpha (21, 22) .
Data were analyzed using the Statistical Package for the Social Sciences (SPSS for windows ver. 11.5, SPSS Inc., Chicago, USA and MPLUS ver. 6.11, Los Angeles, CA, USA.)
RESULTS
A total of 541 patient files were screened for inclusion in the study. Of those, 39 patients were omitted due to missing data. Our final sample data consisted of 502 patients with a mean ± standard deviation age of 42 ± 11. The average number of years the participants had smoked was 23.6 ± 10.4, with an average number of cigarettes smoked per day of 25 ± 11.
Confirmatory Factor Analysis
We first ran a one-factor CFA that included all of the items on the FTND. All items loaded on this factor with a score of 0.40 or higher ( Table 2 ). The goodness of fit statistics were adequate, with a CFI of 0.922, a TLI of 0.902, and a RMSEA of 0.081.
We next ran a two-factor CFA. The first factor comprised the three "morning smoking" items (questions 1, 3, and 5), and the second, the three "smoking pattern" items (questions 2, 4, and 6). The factor loadings and the goodness-of-fit statistics confirmed that the FTND has a two-factor structure. Table 3 shows a high correlation (r= 0.871) between the two factors. The items in the two factors loaded at 0.42 or higher. The data showed a reasonable fit to the model, with CFI= 0.927, TLI= 0.895, and RMSEA= 0.084.
Reliability
In regard to reliability of the one-factorial FTND, we found a Cronbach's alpha of 0.586. In addition, the internal consistency of the FTND was not adequate at 
DISCUSSION
Our analysis of the Turkish version of the FTND confirms the previously proposed two-factor model. Table 2 illustrates that the first factor is characterized by questions involving morning smoking (Q1, Q3, and Q5). These questions clearly assess the urgency to restore nicotine levels after nighttime abstinence. The second factor, determined by questions 2, 4, and 6, appears to measure daytime smoking patterns and has been interpreted as measuring the persistence with which nicotine levels are maintained throughout waking hours (18) . A recent systematic review examined the bi-factorial structure of the FTND and observed small differences among the questions that compose the factors (24) . The two factors revealed from the promax rotation showed two distinguishable and correlated domains of nicotine dependence, which lends further support to a construct of nicotine dependence that manifests itself by urgency of use and maintenance of nicotine levels (11) .
A recent systematic review examined the bi-factorial structure of the FTND and observed small differences among the questions that compose the factors (24) . The two factors revealed from the promax rotation indicated two distinguishable and correlated domains of nicotine dependence, which offers further support to a construct of nicotine dependence that manifests itself through urgency of use and maintenance of nicotine levels (11).
Although some previous studies have reported that question 1-How soon do you smoke your first cigarette after you wake up?-is loaded on both factors, we found this question to be only loaded on Factor 1 (10).
Our study had a sufficient sample size for modeling categorical data using CFA (n= 502) and was within the recommended range for Mplus software. The size and direction of the estimated parameters goodness of fit measures were consistent with previous FTND research, which provides further support for the use of our two-factor modeling strategy.
Our results support the reliability of the Turkish version of the FTND. The internal consistency of the Cronbach's alpha score was low (58) and did not reach the standard Cronbach's alpha threshold of ≥ 0.80 (25) . However, these results are consistent with Meneses-Gaya et al. systematic review, which supports the usefulness of the test in clinical settings (24) . The authors reported that the internal consistency of the FTND ranged from 0.55 to 0.74, indicating that the FTND had moderate internal consistency.
While reliability of the Spanish version FTND has been reported to be similar to that of our study, the French and the Dutch versions of the FTND have been found to have higher reliability (7, 13, 26) . We therefore suggest that the moderate reliability measures might be a consequence of cultural variances that affect nicotine dependence among populations in different countries.
Because the FTND includes measures of daily consumption, it may not be ideal for cross-cultural comparisons where the cost and affordability of tobacco differs substantially, or over time as tobacco prices change, or in comparisons between racial groups with varied rates of nicotine metabolism (27) . The previously reported issues with the FTND (e.g., low reliability) may be partially due to the instrument's forced-choice response format. Radzius et al. indicated that the FTND questions that require a "yes" or "no" forced-response may not reflect "true dichotomies," suggesting that these questions may have a normal distribution of thresholds in which smoker's can respond, thereby reflecting a dimensional construct (18) .
Another area of concern is the high correlation that we found between the two factors, consistent with prior studies (9, 18, 19) . It showed the complex structure of FTND again.
This study has a few limitations and disadvantages. First, our sample comprised smokers who wanted to quit. Although the FTND asks smokers to report reasonably objective information about long-term smoking patterns, the fact that these smokers were in withdrawal may have influenced the participants' responses to the items.
Our results are not representative of the full smoking population in Turkey. All single sample studies are similarly limited in their generalizability, but our study is the first multicenter study to evaluate the psychometric properties of the Turkish version of the FTND.
Prior research also indicates that the FTND has limited use in predicting smoking-related outcomes, such as changes in smoking behavior over time or the ability to detect the biochemical markers of smoking dependence (13) .
We suggest that the Turkish version of the FTND must be used carefully. Measurement error can occur if a simple scoring method is used to combine the six items on the FTND into a single overall score. For instance, subjects can score higher on one dimension and lower on the other, producing an average for the two factors that might not adequately reflect a smoker's dependency. In clinical practice, this lack of dimension-specific scoring can limit the usefulness of the scale when attempting to adjust interventions to match specific dependence profiles. This increasing evidence of a consistent two-factor structure across several languages, cultures, and different samples supports our assertion that the results of this study can be generalized.
Therefore, we conclude that the Turkish version of the FTND is useful for assessing nicotine dependence among smokers at smoking cessation clinics. When used appropriately with an awareness of this twofactor dimensionality, the FTND can provide clinically valuable information that can help determine patients' nicotine dependence.
